This study aimed to simplify the spectrophotometric fiuorescein method for measuring plasma bromide, improve its reproducibility, and automate it. After major modifications of the method, we obtained an essentially linear calibration curve for plasma concentrations of bromide between 0 and 5.0 mmol/L.
gas chromatography [14] ; neutron activation [15, 16] ; fluorescence excitation [17, 18] ; protein-induced x-ray emission [19] ; other radioactive methods involving administration of radiolabeled bromide [20] ; and possibly methods involving ion-selective electrodes.
The radioactive methods are sensitive but require expensive equipment.
The microdiffusion method is not considered to be particularly sensitive.
The gold bromide method is affected by chloride [21] , and another colorimetric method (the bromate-rosaline method) is time consuming and tedious. Ion-exchange chromatography [12, 13] One of the difficulties with their method is that excess chloramine T reacts with the tetrabromo-fluorescein to form a colorless compound. In the past, this problem has been overcome by adding sodium thiosulfate to remove excess chloramine T. In our automated method, however, it is unnecessary to remove excess chloramine Calibration factor 18 8 The calibration factor of 1 ensures that changes in absorbance are printed bromide mixture) to ensure a linear absorbance-concentration curve that passed through zero (see also ref.
8).
To calculate the increment in plasma bromide concentration produced by administering bromide, we subtracted the absorbance of the predose samples from the absorbance of the postdose samples, and for the aqueous bromide standards, we subtracted the absorbance of the zero standard from the absorbances of the other standards.
The intraassay CV was established by analyzing nine aliquots of each of the plasma supernatants containing the following bromide concentrations: 0.5, 1.25, 2.5, 3.75, and 5.0 mmoLfL. To establish the CV that included the effects of deproteinization and dilution of plasma, we also analyzed separate supernatants obtained from the same plasma samples. The interassay CV was assessed by analyzing 5 samples on 10 separate occasions over a 3-month period. Analytical recoveries of bromide added to plasma (n = 10) in incremental bromide concentrations of -5 mmol/L were also assessed. The possible effect of chloride interference was assessed by measuring bromide concentrations before and after adding sodium chloride to aqueous and plasma samples so that the final chloride concentration increased by 0-2 00 mmol/L.
The automated method described here was compared with the method of Trapp and Bell [9] for assays of plasma samples obtained from a group of volunteers (n = 24) after ingestion of 75 mmol of bromide (100 mL of a 750 mmolJL sodium bromide solution). Venous blood samples were taken before and 4 h after ingestion of the sodium bromide. The plasma was separated and stored at -20 #{176}C until analysis. Results of the methods were compared by regression analysis and by the method of Bland and Altman [22] .
Results
The time course of absorbance for plasma samples with and without bromide after mixing with the assay reagents is shown in Fig. I (Fig. 2) ; absorbances for the standard curve obtained with aqueous standards differed by -5%. The intraassay CVs for bromide in aliquots of individual plasma supernatants were as follows: 3.0% for samples derived from plasma with 0.5 mmol/L Br, 1.5% for samples derived from plasma with 1.25 mmol/L Br, and 0.5-1.0% for samples derived from plasma samples with 2.5, 3.75, and 5.0 mmol/L Br. The intraassay CV associated with the entire assay procedure (including deproteinization and dilution of the plasma) was 2% when the plasma bromide concentration was 2.5 mmol/L and 1% for concentrations of 5.0 mmol/L. The interassay CVs for measurements of bromide in plasma supernatants ranged from 2-3% for bromide concentrations between 0.5 and 0.75 mmol/L to 1% for concentrations >2.5 mmollL.
Our automated method used fluorescein that had been prepared 24 h earlier, because preliminary experiments showed that the reproducibility (CV) associated with freshly prepared fluorescein was as much as twofold less precise than with older fluorescein reagent.
The manual method of Trapp and Bell [9] gave intraassay CVs of 1.3-6.5%
for plasma bromide concentrations between 1.25 and 5.0 mmol/L.
These results were associated with very small (4-11%) increments in absorbance above background. In contrast, our method was associated with a 10-fold greater increase in absorbance above background. The recovery of bromide added to plasma was 99.1% ± 2.3%. Increasing the sodium chloride concentration of both aqueous and plasma samples by 0-200 mmol/L had no detectable effect on the determination of bromide. The mean incremental plasma bromide concentration in the subjects who drank a solution of sodium bromide (n = 25) was 3.01 ± 0. [4, 16, 17] , and 5% with the manual fluorescein method of Trapp and Bell [9] . The improved reproducibility of the present method over that of Trapp and Bell probably has a variety of sources. Apart from being automated, our method is more sensitive, the changes in absorbance being considerably greater than those obtained by their manual method [9] . This is at least partly because our automated method uses a final reagent mixture with a greater sample fraction (relative to the other reagents), and partly because a longer optical pathlength is involved. The improved reproducibility results partly from the automation, partly from simplification of the method (i.e., the use of fewer steps), and partly from the use of fluorescein prepared 24 h earlier, which gives results superior to those obtained with freshly prepared fluorescein.
In the automated method, the background absorbance is reduced by taking measurements at 25-40 mm instead of after 10 mm as in the manual method [9] , and by using stronger buffer (1 mmol/L instead of 0.2 mmol/L). Although the addition of bromide to the reagent mixture increases the background absorbance slightly, this modification allows low concentrations of bromide to be estimated from a concentration-absorbance curve that passes through zero.
In summary, we conclude that the new automated fluorescein method for measuring bromide reduces the number of reagents used and is both simpler and more reproducible than previous methods.
